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Family list 

4 family members for: 
JP2003272860 

Derived from 4 applications. 

1 Organic electroluminescent cell 

Publication info: CN 1447629 A - 2003-10-08 

2 Organic electroluminescent device 

Publication info: EP1351558 Al - 2003-10-08 

3 ORGANIC ELECTROLUMINESCENT ELEMENT 

Publication info: JP2003272860 A - 2003-09-26 

4 Organic electroluminescent device 

Publication info: US2003189401 Al - 2003-10-09 
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[#Ifi&#0$g|8] 

[iii*jhi] »i*i-r4»a«ffttta*ffi©mt. '> 
&' < £ fc-losgfti ££ir3£3txx hettftfl^rr 

a - >> h *f>ft < <h -1 *> 6 & 5 Jl C <fc o T 
ttWSttTfcO. *0. &««ff8£JB*U. 0X10* 

■fe>h* ; fC*^T. BE*«r564)l38*l. OXIO'Q 10 

ttttt*-**«Xk* hn;P5*yfe>h3H% 
[»#Jg3] i»#J|ii £fcfi2E«oW$xu? hn 
5 * y ir > r- #^fc*^T, «IHB£JI0tJ|& 4 2 S 

IWe»fta7cEJS t J: « 7 s>* 9 1 * > i 7 s>* 

iZi/h^-Jl-SjiAL. «AT9l£ll«!>IMMfctt'r 
saaaxy h^*F*aAT*#«xu*hn;k5* 
yfe>h3H% 

[»**4] »#JU7S5 3E*©#«xU*hn;P 

(a) -f^Wt^^^xA-^S. 7 eV«k 

t, 

(b) (a) 0Gmit£®tm<tm7cRfciz£znim 

»«#S»l«b5**«*llXtt#*««i. 30 
*)i#Xttfi^Ji*»6ao. MTE (a) (b) m 

^5t«Il/? hnJI/S^y-feVhSfl?. 

•feVMFPfcfc^T. (a) (K»*t7'J-^75>flS* 

— asic (I) : 

Ar, — i — Ar 3 

40 

«*. Ar,. A r.RtfA r,f2, *n-6tlSftStClt 

n*7'J-;U7 5>Yi:^*-c»*#*xu^ hnjps* 
-fc>h*?fc:fci»T. S«f5E4S£*lJ*-rs (a) 

T**^r«ft^«*«, «7xgs,^9ot:a±T*5 

VhSl?. 

[«*J*7] IMlJ*6E*o#*xu*hci;us*y 50 
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t>mfcwiT. «*B£iieii&-r« (a) 

7 U - Jl'7 5 ><t^ftA«a - N P D, TN AT 
A. XfcfD-TADXttXtfD-NPBT^-SW^XU 

[«*S8] «**4E*©5(r*xU'^hnjP5*y 
■fc^JtmcfcHT, *JMB£j|«lljft-r« (b) 
o*«4*K#£Rftfl;*Tr*s#«xu* ha*s*y 
■feVhJfc?. 

[»*JS9] »**4E*©*r«xu*hn;u5*y 
■k>h*^t*t>T. ««rff£ji««irt-r« (b) tift 
©*««#*M/\ny>fc*rc**#«xi'* hew 

M&H10] »*JB8E*©**xl/*hn;P3* 
yfc>h3H : fC6V»T. *«*ft»*»V, O, (5&{fcA* 
XttRe.O, (7iftU-fi) t?a&-5#« 
XU? h CUPS *y-fe> big?. 

[«*B11] »*JS4E«0««XHrhD*5* 

? f- tf- f- A«« £ C <fc TJ&BI 
M&112] S#J?i4E«©#*lxu*hcui,$* 

mtt. SfjaBMTTtfUdBBUfc-tfO^-yy ho 
&4 0^3aott*tC«^ £E#ft 4Kt*«ffi£!S:tt4 1 
tfcfc, «ff*4#ftfcJ:0ft^-yy hOHfflWOifi 

[*$)* 13] W*JS 4 E*©#«x U * h n;|/5 * 
y-fe>h*?lC*^T. *ffi££JI£«fSf5 (b) & 
#0#«MMW»4>&< it> 1 H©7 LT 

MM 14] ai#*4EtU0#«xu*hn;P5* 
y-fe>h^?C*^T, «M«£Ji6«|j»rfi (b) £ 
<ifelI©->7 y t L 

m««15] «*3H 3*fcttl 4E«0#«xU 
^ha;US*yfe>h*?K*^T, «ffi8£S££l* 
T4 (b) *»©*«*R*«7 l h5 7**n-f-.h?S/ 
7/*J9*9> (4F-TCNQ) -?ft«flr4|xU9 
hP;P5*yfe>h*?. 

[«*«16] E*JSlSttt2E«OS«xU^h 
□ JI/5^ytr>h3(??lrt3^T. »JtXXyh*t, H# 

a® t *r * *«x i7 k d )i 5 * y -t > h jg 

?. 
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s aft s tin i «jy.±©&Ji a* *> & s*r«x u ? ho ;p 

[«*Jfil8] «#JH1 7E«©*r«xU*hDJP5 
^•y-k>h^lC*5^T. «?aA!*©€7«414F 

~1 0T«*HH' hn»5*y-fe>h* ; f. 
[»**19] *#JSl*fctt2E*©#«Xl/*h 10 

jJ»Sfc.5*J**«5nmEtT©Ji*Wl'. KSnmi^T© 

[«**2 01 *JMU*fctt2E*©*«XU*h 20 

»*£l©l!HHIIK:»T*IIik'C. 

(1) 7;P*'J^S'f*>. 7)H>V±&<&M'<*>'& 

zfft±m&m-i * >© o % wpu < 1 1> i a&£tr*ii 

(2) ±12 (i) tEas*********^*** 1 

Cffi*JS2 1] |UMll*fctt2E*©*«XU*h 

(1) 7^* y 7)Miv±m&m-<*>%. 

(2) ±E (i) cE*sft**«fl:£*c**n*fc 

[«^2 2] »**2 0 71£*#*2 1E*©#* 
XU*ho^5*y-fe>h* : H=*''>"C (2) T&mZ 

1 t> i a **t» c t z&m t -r « *«x u * k d » = * 

[«*S2 3l **JBlE*©3*Xl^hn;l/5*y 



(1) #«{k^»t*?«-*ttH-^>htUT«IB-r 
■5&)Bi:©S'&H*^*** : fttA®t. 

(2) 7WJ4i-f*>. 7Jk&'J±a&*'f*>X 
tt#±«*«-f * > * «f T^K CStc b ^ *&a?c 
tt^B*. 7^*U£K-f*>. 7;P* , J±«*«'f* 

ic^SLT. -e©«a7cRJ£:c«k0 4^-r*SJS4^1 
[11**2 4] «**1E«©*«XU*Hd^5*v 

(1) **fc£*fc***^FW5>hi:UC«*T 

(2) TJI'fc'J 7**>JJJI4IK*>X 
tt#±«£JS^*>«K3+^*«K*SL3 5»aS 

JcXf*±m&1M * >© 3 * ©'>& < t *> i 
[•**2 5] «**l*fctt2E*©#«xU*h 

[«*JS2 6] »*Jg2 5E*©#«xu*hn;P5 

«©^;Hk**«. tHft**C»LT0. 0 1-10T 
[«*S2 7] ***lSfc»i2E«©#«XWi'h 

3sti©»a«ic«5-raitLT. 

e>ftSBIJP3 0 nm£tT©*-^aAHS#T*#«X 
[ffl»#*2 8] «*«l£fctt2Ee©W«XI/^h 

[H«]R2 9] «**l*fctt2E«©*r*xUi?h 

[«*«3 0] *#Jil*fctt2E«©#*XU^h 
□ ^5*->-fe>h^tC*3V^T. ^©^TtXX-y h© 
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tr»ttB**rrsW«xu* hn;P5*yfe>hB : f-. 
[B**3 1] *fctt2EB©W«xU* h 

DjlrS^yOhBrCB^T. K^ScW^^a--^ h 
4'0»#ffiB;fe&3fcE»&BBS*T©#¥KBa«±T 
B5 1 / 4 jfift ©IfftfiT* « *T«X U- 57 h n ;i/ 5 * -t 

ib**3 2] BBBi*fctt2BB©#«xu*h 

Oltl 'J 7 *BB LfcttBT*©¥ffi35r ftlfcBBU 

to>m*&foto\z. BBBBBoBBTBoTacBB io 
s*t, K**#*«©*2i*isita[SE-r4*isio«[* 

lU 7S*/X-T3BB«e#TSBB*m«BBB£ 
EBU £©BB»*M5tfrt£8£ttlBU tt«8Affi© 
BBBB*Bfc3U*#B3tfTBB-r*;i£fcJ:D. * 

«± tcggK^ ±x ©i * s -a-os 

IBB* 3 3] BBBl*fctt2EB0#«XU*h 

htifiSilffl^lHf A«l 0 0 0 nm 
(Um) S@^.5t«Il'?HnM^yt>h$ 20 

[«*3S3 4] B*Bl*fctt2EB©#«XU*h 
D*S*yb>MffC*t»T. I»tff*«2 5V ( tO 

C»*«3 5] MBB1 *fctt2EB©*«XHr h 

5ftT»BB«#iaj. "bKiimams^fto^s* 

3t»«*aCJ:oT*«*n. MItL-T. #TB3»* 
*»**LT. SEfcftOBftaxy h«f©583tfi«*»63t 30 

[»**3 6] «*Bl*fctt2EB0*«XU*h 
B*S*7t>hllffC*WT. B*rt©3fcB£ttB*» 
MTMtim feKttMB»MM>£-&Sa» 
-#ACBfrr«aW3fc&Ett¥BK:J:?T&Ett3 
ft. *m*»**«B*L-T. tt«»c©*3taxy 

[BfjoBBfctt'B] 40 

CO 0 0 1] 

TOWW»B«B*C«H**i 
*#«xw*hn*5*y-fe>h*TM6lT. r*«E 
L*^j XttBic r**j tBET*;: ) K 

err*. 

[0 0 0 2] 

[a*a«Rtf-t©rai8jSi] *M-r*Mms&BBB 

lifflHC. #Bfl:£<IJW>Sfc*B3fcB*#-r4#«E 
LB^tt. BB. BBfflBBcfcBBB^B^SBB*- 
StCDtlTaS^tlTW. Tangeit *-?©i« 50 
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a${k©fc*. *r'J7BBtt©ft&a#«fl:#BS« 
BU sfc-.fciB^tf-tft-eftBS. BiiO/^>X 

«t<aASft*BB£u is*<bKM£irac**tt 

&*BB©Bff * 2 0 0 0 AaTtT* C tX\ 1 0 V 
KT©EninmJET' 1 0 0 0c d/m' i^W*?^* 1 
X©BBft:C+#-fcBW*. ^tCfifcSDL 
fc (Appl. Phys. Lett., 51, 913 
(1 9 8 7) . ) . T a n g5©8rtf (&MB3 

5 9- 1 9 4 3 9 35&«. #RjB86 3- 2 6 4 6 9 2 
m&m< 2 - 1 5 5 9 5 *|&». fcHftfFB 4 , 

5 3 9, 5 0 7f9ili. H8I4, 7 6 9, 2 9 2^i 

«ffl«. urn 4, 8 8 5, 21 ibbbb) ©&^t©ie 

BK *fttf. 7 J - Y t * V- F C**nfctIIi» 
©BIJP£ 1 uml^Tt-?Z££T\ *0«V»RHB*EEC 

tKteKBiPS 1 0 0 0A~5 0 0 0 Aommttft 
tf2 5V&T©WBBEETB#ftB4fc*BfcB» (V 
/cm) £*#£ft-5, il/TH4. 
[0 0 0 3] Tangei', *T8l/I©MJP£Si< L-TB 

*>EB3ftT(^SBfc l 9 6 OffttHe I f r i c h 
&#7>h?-t>*Mi*&0*JMB% (EL) 
BK. «-«* ; FaS**»»5X©B^B*#bT^fcC , b 
»t>61*. BBBEEI: 1 0 0 VBttaBuBESBL-fc 
fc*. BBtL-Tfi^ttBABBBB (W/W) 

sftfc^tm5BB£:£Bi"s;fc©T*s£L-T^«>. 

tbT. B6**BJW*#»ELB^O«atJ4, BC 

*-;p&a (BSD 8. 

*> »#B, *7--F£«r»3ttfc«B3ft**B*iST 
*0. ELM^m^ttKthSX 1 0"* (0. 0 5 
%) *^St>©T*5i:LTt>S. ftHBB5 9-19 
4 3 9 3^^®tCtt. ELif^ili. IBMCfttf 
lHlKT!fi3^$nsm? (») /BC*W*. 3fc* (») 
/B©JtKBL-^. J £EB3ftTlr»3. BBBK**» 
T (-B3MMEB«*»6«!)B**«B-r*) B3WB3MII 
R*ttfflt/fci*C. Tang£©Jl3gLfcBB«j§© 

e l T/Hxffe»if3wa 5 % * a*.* t>©>wftfc 

$8££ftTi5 9. (=aBBfittffi*»60583ttft 
Wffl-r-B) LfcBCttttB^aWi 

aBtBtf*iT^*) xA-'fXrtgBT^^L 
fc3t^»tt-t<xJ:0B*>KB<. rt«B?B»tl»tfn 
■6*©B*»4^BB?BBO»5BiS^i:^**nT«r> 
*. BBB"rt>B>IW«BB*BfflUfcBC 
»±. Bl*3«B^S»*ttHfcl 0 0XCH»Lt>-3*0. 

E L B? C t o TBS tifcBBttB^ BBBCHb 
5«Bi4©l*l±©*. t&ofcB* 1 **. w©^(c, T 
angiorrf. BXOBB^I&Wro^rBEL^/W 
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[0 0 0 4] Lfrb&#e>. CO«-ttfi£*©*«EL* 

giStt* 10 0c d/m'*&gS»)WSX-i5^< 
1 7fl»IB*iBA* i l i «***««***l*CS'9fcC'r€f 
1*. I^ffl^«t?^5i**l5 1 0 0 0 c d/m'~ 1 
OflOOcd/m' S*©»*'C*ffl-t#*fc**** 

^,ffibT. ^t»(C 1 0 VUTO&W£-?m®iti&fcZ.t 

W«383tt*#*fc»C«' *1 0mA/cirf*»6Rl 
0 0 raA/ c m' fc ^ 3 * 

■T**«ILEDtltttUT. JtfW**MM*5*rt-f 

HO) «&W+tt#?*>6 7^**7-* 

[0 0 0 5] CO»MIIC*H/T. »H¥ll-3 2 
9 7 48<»ft« (*t**BM»»6. 1 0 7, 7 3 4*191 
SOS) Ctt. «fC©*«**«3> f +«»«i«*l'"C« 

J&flivMJi'XxwX^U'W&iiSS©?^* 
5. «i|i|WI«l*#«il«>rtilxU7iH-'WI*il 
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jft+iMMiiwaiT***. *>b<« (♦«*«■ 

« 1 1 -3 2 9 7 4 8 iCte r*H»* 

i iwttT sat© * w *»s #8t * nr us « w 

v***J»Lfc**+M»«l*«K^M»E*«© 

4. £<,>37'f7*7**B*S*iTH«. CI© 
«£Ctt. |*«©IWtfWr©*«EL**©J:5K 
0. lam (lOOnm) SSrefcifc. #Br2nTti: 

#r£*Vtb£-5©T, m&k (l/xm&±) \zLXh8& 
fcCJ;«H« <HRCfcny*£i*tfftaHH) 
tC<WIn W>S?9A) SliWCffl^S^T 
|Srti5'f>©««»»»r*fifittTlr»*. - 

jftcsstt^cffl^en, *o£«&a i ©»&&*€ 

**Lfcttft«ttSfc^4«tt* , *B. *«9*;!/-7 

[0 0 0 6] Sfc, &S2 0 0 1 -2 2 

5 8 4 7#BJffl»C43^T> flE*©*«EL»?*«Ht 
TS»Jti-?h (flE*©««EL3lH l ftll*r«»* 

tttt«9». *#«Cttlttttt*« 1 • 0 X 1 0' Q • cm 
) fc. L^bfeA^. mm®M¥ 1 1 - 3 2 9 7 4 8*f£ 

K, 03 8 (b) K*-f<k5lC. «{«5 5t»S5 2*« 

5<t5lCffKt. &3ttx'J7*$KBfH*©2mmaiE2r 
}g (□) C^t*«t5«HtTt). «*ffiiB5 4*»3ra© 
2mm^IE^}g CD) ©XU7a*Hc#«tTH*t 
0 0K*i-sT^*t) «BLftl»**XU7«>*-3TU* 
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;:©£7©38ftt>iiR£jK"f¥Jt£l23 8 (a) \ZtR 

12 0 0 1 - 2 2 5 8 4 mWfflW<»£:fcWZ&^T?r 

lC^-r-5fc*. 0rM©5g#xiJ7i:|i^©&flP^tt£ 
mtZ's-Y V-IX!? (2mmaj6Mfc (□) ) 
TKSifiSroM€ffbiaaft?.S* 1 ofe, ltd. * 

[0 0 0 7) 

MMWtttl #S§BB5 9- 1 9 4 3 9 3*&« 
4#ffiBa6 3-2 6 4 6 9 2*t&« 
#|$¥2- 1 5 5 9 5*t&IB 
*H#W^4, 5 3 9. 5 0 7^11 

*b#i¥s&4, 7 6 9, 2 9 2^mmm 

fcHfcllFSM. 8 8 5, 2 11^9HifflS 20 
[0 0 0 8] 

j$T*ofciS»Sf6ftir£©:g*«fr£#S L 5 5^18 

BtC Ut!SSifX'J78fffl©fc«>©> ->r K-VX*©JSK 
#§ig©x-<7.7l"f ©4S^ft*^Tt>. Si7-f>« 30 

■fe > h d t fc**. 

[0 0 0 9] 

&-rzm$tv>%ft3-=--y ha*. znztL i . oxio' 

Q-cm(Jl±. jftKttl. OXIO'Q-cmRl 40 

©itsta^^-r-s (bit. ^©tt»s '«m*e»tt©* 
r»fcii»t>it5>i»^«aanTj igntic^ftLT. ft* 



#98 2003-272860 
10 

tj tit> *^cBfj£0*E*BUnL;fc£€rK:, 
[ooio] -r&fes. **««)ir*EL*fi4. 

T5HffiilSi:^@ll@©F^fC. tt>-!©5g3t 

&«ffi58£Ha< 1 • 0 x 1 0' Q • c mJJU. ff £ 
t<ttl. OX 1 0'Q • cmfiUCltJgStSffTSm 

tt. a*o*«EL#?t:*W*HMitHtfllc**nfc 
<8fijcgB#£*-f©T. S^uti^nti^^tco 
«fcl. 0xl0'Q-cm£li©JtfitfiJft5fg 

«£&tt©JIT;&6. 

[0 0 1 1] sMMMHCfc^T, r^sjta-y hi t 
tt. ±icw»fc;^^e.?4-s.'>!5:<t ; fc-®©^7tM^ 

ffi?S£Sj tit, 1. 0X 1 0'Q • c mRl, $?£L 
<«1. 0 X 1 0 1 Q • c mKlOttlKESSt 4«g 

[0 0 12] *fSWO#*EL* : FK*V»T. 

ma, s^-5 2ss©^s©«i^x«ig^i^e.^ 

(*-jm t7^*;i/7-*>«!8 a*. mEff 
ini«c*n*ni»«*iaitiMi*i*i'^ft-r4J:tfc«fc 

[0 0 13] f-fc, *ftH®*41EL*?lC«fr>T. « 
iSMKJ (a) -f *>ft#r>>'tM i 5. 7eV<fc 

«Mt*«Rtf (b) (a) ©frWfcafcfcaflatfEEfc 

36»6«t*«l#X»4«ft«*>6&'3. ME (a) fiE^t 
(b) &fttOffl-?fflt&7iKfoiZ&Z>m$i&W)m&tf 

z^z%mt%w®%iz?vt>)viJi-*>tmttL 



( 7 ) 



11 



[0 0 14] (a) fi£ft©W8Hfc£ 

«*»7'J-^7 5>fll^*T*0. -ft* (I) : 
lit 2] 

Ar, _ N — Ar 3 



«*. Ar,. Ar ,RtfA r.tt. *n**«ft4Cft 10 
*l*7U-*7 5>fca#n?**©* , J i f* l ''' i ' ^<*>& 

&7 'J -*7 5 >flsd*oftt tttt- *cft*^ ti 

«t. #»¥6-2 5 6 5 9 9ft*. &B8¥6-2 0 3 9 
6 3^i. #P8¥6 -2 1 5 8 7 49a*. 

- 1 4 5 1 1 6 9ft*. #Hfl¥7 -2 2 4 0 1 29ft 
*, ftH¥7-l 57 47 39ft*. #SS¥8-4 8 6 
5 6 9ft*. #H¥7 - 1 2 6 2 2 6 9ft*. *#l»¥7 

- 1 8 8 1 3 09ft*. 4#l«§¥8 - 4 0 9 9 59ft*. 
#Pi¥8-40 9 9 69ft*. #PS¥8-40 9 9 79 20 
ft*. #gg¥7- 1 2 6 2 2 59ft*. «*W¥7-10 
19 11 9ft*. ItlS 5 ? 7-9 7 35 5 9ft*t~M*r:2 
nr^-57 U -*7 3 >{fc£4MW<#* U < • 
N, N, N* , N* -fh77i^-4, 4' —77 
S/7I-JK N, N' -/7I-JP-N, N* -5>^ 

(3 _^^;P7 X -;i/) -4, 4* -'775/ k'7x_ 
;k 2. 2 -fX (4-y-p-HiJl'7S;7i; 
;W 7"n/1>. N, N, N* , N' -?h?-P-HJ 
;P-4. 4* -^75 7f7i-*. t'X (4-3?- P 

-hj*73/7x=jm yx-)i*9>. n, n' - 30 

77x^*-N, N' (4-^h*->7i=iW - 
4 4 - -i/j? ;tf7i-JK N, N, N' , N' — 
Th77i^-4, 4" -;7s;v7i-w-f 
;k 4> 4* -fX (j;7x=*75/) F'J7 
x^*. 4-N, N-?7i=*7Sy- (2-v7x 

3-/h*->-4' -n, N- 

v7x~*75/X3MkO-£>. 

i, 1 - 1*7 (4-V-P-HJ7S77I- 

M -^//n's+lrX 1. i-fx (4-^-p-h 
IJ7 5/7X-JU) -4-7i-^>i'a^>- fc' 40 
X (4-y^7S7-2-^Wi-JW -7x 

N, N, N-MJ (p-HJ*) 
4 _ (s?-p-HJ*7S/) -4' - [4 (7-p- 

hj*75/) x^u*] x?*^>. n. n. n' , 

N - -7.^71-^-4, 4' -7757-H7I- 
;PN-7x-JI'*^/^/-;k 4, 4' -fX [N- 

(1-7-7^) -N-7I-JH757] f7x_ 
;k 4, 4' ' -t'X [N- (1-7-7?*) -N-7 
irA-72/] p-*-7x=*. 4. 4' -t'X 

[N- (3-7tt7f-M -N-71-^-75 50 
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/] f7x^*. 1. 5 -fX [N- (1-77?*) 
-N-7I-JH7S/1 7"7*U>. 4. 4' -fX 
[N _ (9-7>HJ*) -N-7x^-7S7l f 
7x=*. 4, 4' ' -fX [N- (1-77HJ*) 
-N-7x^-7S/l P"?-7x-Jk 4. 4' 
-fX [N- (2-7x7->h'J;P) -N-7x^- 
7=/] t'7xZJK 4, 4' -fX [N- (8-7* 
^- 7 >X-;W -N-7x-^-7S7] f7x-*. 
4, 4' -fX [N- (2-fk-*) -N-7X-* 
-75/] f7x-;k 4. 4' -fX [N- (2-* 
iJU'*) -N-7i^-7S/] f7x-Jk 4, 
4" -b'X [N — -N-7I-J1'- 
7 5/] f7xX*. 2, 6 -fX (-7-p-HJ*7 
5/) 7"7^U>. 2, 6-fX [-7- (l-i-y? 
Jv) 75/] t7^>. 2, 6-fX [N- (1-7" 
7 ^ JP) _ N _ (2-t7fJH 757] 777UX 
4. 4' ' -fX [N, N-3? (2-7"7?*) 75 
y] ? _7jrjk 4. 4' -fX {N-7x-*-N 
- [4- (1-77?*) 7x=*] 75/} f7x- 
*, 4, 4' -fX [N-7x-^-N- (2-fU- 
M -75 7] f7x-*, 2, 6 -fX [N. N-v 
(2-77?*) 757] 7**1' >. 4, 4' ' -f 
X (N. N-7-p-HJ*75/) *-7x~*. f 
X (N-l-7"7?*) (N-2-77?*) 7S>. 
Tf3©5£ : 
[It 3] 




T-*b£tt5 4, 4' -fX CN- (2-7-7?*) - 
N-7xn*-75/] f 7x-* (a-NPD) , T 
12©*: 
[ft 4] 
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T^frSnSXbfD-TAD, TfB©3t : 
[ft 6] 

OjQO 

6 j6 

T'^b£n5 2 -TNATA&£*A<&5„ $e>lC. ft* 
#*| E L 5?i?©fE§2 K&ffl £ *T.TV» 3 © *> © £ 

t>. ±IB. a-NPD, Xta-NPB, XtTn-TA 
DRli;2-TNATAli^7Xgi,W9 0'CEt±T'* 

[0 0 15] *f6W©W«EL3R^C*5UT, m*?f8£ 20 

(a) 7 U-;P7 5 >ft£*W> £)£*©#$? 

[0 0 1 6] 

r 7 h M»&<£t>-B©«#BS£tr. ilcW®^ 
&&*BTMftttfc2BOfc©«B*l«S#-r*) /& 

(2BEU) #ttU «UH63.= yh««l. 0X10' 
Q-cmai »*L<ttl. OXIO'Q-cmHl 

[0017] f£«a>#«E L tt. B 1 Cw-T «k 3 
*50. (e - ) . Hff«*>6*-;P (h 40 

££L5e#-r*. 2infc»bT, *5S«l;:J:S*«EL 

i;. ufc*»oT**o***««ii>iTji4"r«. 

[0 0 18] *5!f©fiEL|fl:*^T, fl#?g£ 
H ibTtt, Ittttttf 1 . OXIO'Q 

• cmEU:, fftKttl. OXIO'Q-cmWC 

SBW5 0 5S«±Olt?fe-6C:t*WSL^. TO* 50 
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©gji^s o xim-chzt, £f$.i> tz9ttfm$i%tii 

*. *1t»fli*»*r«»»tt. -hf3©ifcj&ta 

\t. mm<D£?iz. ji&s2&i(©4m©mi*xmji 
sb*> s ft o . r 2 aao«Rm-e*<kji7cRi6c: ± * 

7^*;i'*^*>i:7v J *;l'7n^->^e > &5fHBf^l) 
*niftS*lSlt»S*lSl'v»»'r*Ctt:J:0. MIBS 

[0 0 19] mm<D£o\Z. *«MO* : FK*»t**# 
58&Bli, (a) •£ 7 U -^7 5 >ft&#J i: . 
(b) R7 U -;P7 5 >fcfc«i«flaUcE«K .fcoT 

£«Erefc&^) £©«B#XttiI-&BT»3©a<JiFgT? 
&&. B3li, WIE© (a) (b) <£#©*!#: 

T**«*B£Bfcfctt*«^»»#©*d6fc*EW 

ijD»#ici5^^m : FRy : *:-^©^ifi£^'fift^0"e* 

5. 0411 ME© (a) f&ttt (b) f£#©g 

[0 0 2 0] «tt«£l£*l*TS2a«0fl: 

-ptt, SS8 0 0-2 0 0 0 n mOifi^ffi^tCffi 
fi^BtTtt, &g 800-2000 nmOiSMiUC 

[0 0 2 1] 05«, 7U-;i'7 5>fc£«T»S2- 
TNATA, a-NPD, X hf D - T AD&tfX tfn - 

NPBi, v,o s (smw-twi*) otn^n^ 

StffcA^v^Ate, *W«g8 0 0-2 0 0 0 nm 
OiSSWUHttK: ftSSfc^ 7 U -^7 5 >{fc 

6«, 2 -TNATA<fc4 F-TCNQO^n^ftSMffi 
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PDtRe.O, amt2U=-0h) ©g&BtOiftiKX 

^Wl^. g.4r©^ffiro!&S©©JRX^^ HP© 

T. ^3©«rfcfe®'Rtf-i'* < fi^»««8 0 0 nm 
~2 0 0 Onm©fiBfC«S!l$nT*3O. *fSBJ3#e>© 

ijjflflbft. ttfl:46EJ&tt. K2«gi©ft&ti£«B 

[0 0 2 2] *%fl|l:*l»T, r^ar-y H ill 

©3%. A«£|isS££Bfc<'>fc«JiEg*£2'3% 
rft*<0**EL*^S«l»S'r*«*J tbTtt. W* 
tf. (AS) (BSS) . (A®) /#->Hi 

&g/5S*g/ (US) < (AS) /*-*•»■/* 

^H/s^nai!/ fl&S) . (AS) /*-m*ai 
/ts-mmm/^m/^mmm/m.^xm/ 

ckoTttflfcftT. «ft (2fl«±) #«rr*«>OT 
»ntf. 

[0 0 2 3] iftftStmtLTtt, HR»»::tttt<W* 
ff. Mg. Ca^©7JI/#'J±!8&S. Eu§(Dt±i 

i, Ag. i nSfcoaaaaww * 

389l#&a«il*bfc. fc*Si:#*! 
-t£>*anfc*«Ji*ffl^**JS (#H¥10-2 7 
0 17 UtttlS. #12 0 0 1- 1 0 2 1 7 5*t&$6# 
SO Ttt. Brtiatt»«tt»»"C*^tf. -&©tt£Wft 

H*&AWH¥'l l- 2 3 3 2 6 2*t&ffi&tf#M2 0 
0 0- 1 8 2 7 7 4^tt«l::B8SLfc&ffi£ftffll>T. 

iC^TcL^S^Jg. A K Zr, T i . Sift 
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[0 0 2 4] St. LTtt. ttCMRtt 

&<. I TO « -ffftft*) • I 

zo (<r • EJMkMfe) &£©aw*«*M*fc 

[0 0 2 5] SSC. ifcHi;<*58W#536 t «B2 0 
0 1 - 1 4 2 6 7 2<*91«»CB«Ufc*tt*ffl^TI 

t oriMStfWKfcJfia©*^ * 5 fex/t y ^ u >ys 

fcJ:-9Tff5»6tt. Wa!i:^1ilc#Pi¥l 0-2 7 0 

1 7 l^&STE^nT^s&RF-bf^snfc* 
iisimicffl^titfiao i toi» i zo©£ 

ffi-jt, itS. AS©PSS^SWi:UT (#«Rfc« 

[0 0 2 6] *^«f«EL$fll #fiT£ASlt 

fta^yhtfl. OXIO'Q- cmR±, jfSKft 
1. oxiO'Q- cmtt±©tt«8t**-r*«*r38£ 

[0 0 2 7] tfUiR^Rate^rfS+SMiCffREL 

r^gsiHiKTai^^n^m? (ft) /»fc*rr*. 

(ft) /8>©itJ T<fc3S?#l*©±|gtt. i 
(=10 0%) X&otctf. *5£^l'<t^W^EL^ 

n«*-* (h + ) ftAtt*«»Tiio»i?» (fet 

10 <IJHOMO. . . MttAtUi) *>60«?09l*tt 

S^^eSl^tt^nfc^H, AStII-STS15:« 
|«-«#«»Til«>»«» (fct<ttLUMO. . . ft 

(ft) Sf63t3.--y h^^ftaisnajt'f- 

50 (ft) /#©tt<i:5£»;*ftS) *f€^©*^ 
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ft. ftftftftCJ^TftWEftttSnT^SttfttHft 
65) ttHiiOMSnTVJSOT. ttfti tTSe*S 
ftT£3. 

[0 0 2 8] t>%5^. *SWO*IEL|fH ftff 
£t*U41. OxiO'Q-cmKl, »*L<ttl. 0 
x l O'Q ■ c mfiUtOttJStt* WTSil&Sttt^fS©*- 

«EL3g?*<ftft (nfl) . CH£ttlK£nfcfr«>z:& 

g£*lS«&|S|T# (Vn) <D&m (V = V1+V2 + 

+ Vn) T*S£<i:»4. Sp*tft)&U. ^T, 

fl£*«D#«EL*^0«lj«T**tanT*fcl OVgi, 
TTfflliEilll «Jta=yh«)R (n) 

[0 0 2 9] -l-nct>»to6-f, *»ft©*«EL«* 

«CB«Jt«t. »ftft*ft*fc*fctti&ft«e»lr>« 

(WWtETttfcO ftSMBftfcRttftU ftoTiiSft 
gfgfttt. T*. *?SE©WftE 

©Jff«£#i§iT2£. COB. ifflJfirojIOS&l&mJEfcn 
ft. *>L<&*il&L±\Zl3.Z>e>\tm®-Q&Z>tf> n^O 

[0 0 3 0] *B9!WfMlEL3|t?aifcff&Mi 

ftELft^OftnftCfcth *© (ftfti-v h©) fl 
jR!CWBtt*V>OT, ftSIURftoaMfe&lr*. 
#«EL**©*«Mit**«l jxmSHAfc^Ci* 
(«t 0 ^ittKSJtHi 2000A (200nm) ETFT* 
•pfc) . B»«EE* I 2 5 VfiTFTfcSdifc^pIiffitb 
TV»fcftfc«*T*>. *»«OtiEL*m *«W 
C. tt*S*«EL**£ttft&*fc»«#-r*. (ft 
Ekod ak»». ^gaBS5 9 - 1 9 4 3 9 3ft»«, 
1#MaS6 3-2 6 4 6 9 2^&«, #M¥2- 1 559 
5*l&«. *E*I!!FSS4. 5 3 9, 5 0 7^BJ*ffi«, |g| 
SS4, 7 6 9. 2 9 2*|BJ3*ffl#. I3sg4, 8 8 5, 2 1 
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i *wm*pm 

+ttt>*. **WO*«ELJlH l K:tt. «ffmKJF©± 
Rt>Btt«EE«!>J:IBt>ft7tt* (ftftftft) ©±IEt>i¥ 

sua**, ft*. «e*s**EL*^ii. bij«ee©± 

ftttftfcfcftft* (W/W) ©ftT£»<*:ttT*:>fc 
*t. *»«OtlEL*fO«^t4. nft©ft*3.= v 
H SftSIWfcSSE*** &%%Hft«E (turn o 
n Vo 1 t age) ftfeftnftfc&O, flteTBrftft 

10 &$) fcftnftt&-5fc*. C©»-&IS8WCtt**^ 
(W/W) ttftfcLfcHHtfcfca. 
[0 0 3 1] *fc. 56*3.- y h;fl««R#SETS*ft« 

R3ftft)WP^©t?. ftft©/afttta<&T"f5::ittt><!: 
20 ±0. to&W&OX&L-y hiWSftUTUfcfcUT 
t>. ft©56*3-y Mift«fclxTft#ft«T*D. ft 
f§Jttm^ft^©»ftl415IjgT^5. ftKJgSS&iglST 

#»tT* 0 fift LTHtt^ft3fc:i= v h ttlfttCfiSft pJ 
ftT<&5. 

[0 0 3 2] ^©ffilC. MX.& *«Th'JjrZ«a© 
ftSx-fX^lH" S(Sffl«sitLfcft-&l4, «SSS«©M 
'>14. Eftftftfc±*«ffl*T**«©«ft±#*tt* 
SWtHE L **©»ftfc tt^T** < <£MT^rs d fc £ 
30 ftft-T*. £©£T*>. *ftWO#«EL» : P«att* 
*|JT&5. fttfft^ftafcftA/C^ailftftm© 

J:S«EEftT##Wftft*fc*«ElMK4*fcV»i:i: 

(5VT1 00 0c d/m«©Wft*#&n* 
3jf?t, 5 0Vt?1 0 0 0cd/m'©)SlgS#^tl?> 
ft^ftttttUT. E«»ftfcJ:-3TlVO«ttftT*«ft 
Dfc«^©»S«TirRtiT^S$«ft-rS75:ttT+» 

WO«^«ft«)f*ftt«((toT. fi£*©^ ; PTJ4^ft 
40 TJ&ofcSftEEftftCi-S^SfiVh'J^Xftft©**^ 

[0 0 3 3] Sfc, B«»C*ffift*^-K*6**«* 
ft*. !|#lC^^&Si l af&ffl«s|i:bT#^fcBlC ! bWtB© 
ftftt**»#WCft<l*TT**. H«C7iefie*©tft 

*X-5SWftftW*f©JtSfit (~ 1 0"Q • cm) 14. & 
ROJtftta (~1 0-'Q • cm) !Ctt'<T2ffigg?i5<'i 

fcftfcftBE (V) (fcb<(4«^E (V/cm) ) 
50 T-TSfc*. tt*ttl=ftft»»ifi»ta*T©Wfttr6 
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J: 0 <««"P* ntf » «a{MrF*«* 

fcfc*. 

[0 0 3 4] **WC*Jlt*««fE410ik^t 
HI. OX 1 O'Q • cmJJUt. »*Kttl. 0X1 

(~ 1 0" ' Q • cm) .fcOfcttSfrCanfH*©*)©* 

[0 0 3 5] B8tt. *3EWO-*Wi«Tr***«E 

a-yh3-2, m^*14-2 affi 

56414- (n-1) . 56*3.= y M-nt&O&S 

n. aacwwaBOTMSftTw*. -ne»os^ 
(i) 0.5.6, #5xs« <aw*fi) i. 

«2. 58*3-=?l* (3-n) (fc£Ln=l. 2, 3 

) . gaaa 5 ttja»©S*T?i&D. HdSKWl. 

OxiO'Q-c mK±©*»ttlfc»tt©**36£* 

(4-n, fc«Ln=l. 2. 3 ) K=fc-?TttS)<E> 

ftfc*5S#3-=vH (3-n. 2, 3- 

•••) n««iBcwrr*** t **w©** E 

[0 0 3 6] flELifH «Stf»0»^tt 

££-t-5<?:<AfrttTUS. *589!©*r«EL* : 5 1 fc*tt 
•2>affif8£l 4-n ttmSTttttV***. wimwrrtic 

a**. i^ffi«a^isjc*-^*aAtTU5fc«). ± 

B©58*3-=v h©ajfcR*©3 , &ttcaa»*a£* 
UTir»**fttA lt*-^ttA (MS) B© 

[0 0 3 7] MAS. ft«ff564l4-n*»6»««* 

isucam^&TsiRfctt- 10-270171 

*54i«t»t*W2 0 0 1 - 1 0 2 1 7 54fiWcHK3*l 
TV»*J:5K. f|«f5641©l©S«IC«-r5StUT. 

tifcia»±©^*^^' 5<7:)7!,<>T$tt ' > " * fc> ±l2 
©a^aAB*© — (=-rt^4iOTJWtt. 



Stifc^ (K"F. Stc^) H-K 
>y»*««/h*<. l0ft*»*.«£. K+©H-/i> 

»SE*«a*|CfiT'5"40"P. K-tr>^©^feT* ! o 
Tt,$5. ±f2©<fc5&ai i aAJI£ ; rt3}ii&©?6* 

rL--vhfr*^tc«ko. a*56ti«»rirt"*tt» 

©tfc*R»K:»fo&r. §f6*i--y H^©< x*)U# 

10 -stsro&^a^aA^fisstis. 

[0 0 3 8] *fc. 56*3.= vHtt. affi58*H©»S 

RtftH:m&«©5%rt>e>jI«£ft£&R*> , 5&*&® 
*t5nm«T. »*Ktt0. 2~5nm«)|*6ft* 

20 *aa»*»#««*««a»=a«UT, a«»fcttiw> 

H*tfe#*.6n. W<i«tttSWt54««> 
[0 0 3 9] SfcWAtf. *««5B4B4-n*»6»« 

a*i6]icm?aAT?»ii5i'«. #w)¥i 1-23326 

2#£«*1MI2 0 0 0- 1 8 2 7 7 4<t&« (#)£* 
Bt»tta6 3 9 6 2 0 9^W88#) (#H»X : J • E 
ndo, T. Matsumoto, and J. Kid 
o, J pn. J. App 1. Phy s. Vol. 4 1 
30 (2 0 0 2) pp. L 8 0 0-L8 0 3) \Z (#?693# 

&cj:?t) H^snT^sa^aAas, a«.?e£jf 
©»aWwStt-6cit>»su^. -©^^©a^a 

*±«*R<*>sat»<fca*ue7*si:9A*©* 
T^ts r*©asj64*aj tanati***. **«® 

40 ©*a-f*>M5E1-*«»fcil6tt«flS*nT. 1. 0 
X l O'Q • cm^rottfcfi^-rs^&fl^C 
JEt*. (H^T*? *aa©' fcttJUMSCttl Onm 

«T©w»**»t. Bnaaaaoiw* 1 ! o nm* 

TbS?. ) 

[0 0 4 0] Sfc{fiJA«±!B© r^©^Kf£j4fi£U C 
SO ft (t#Pa¥l 1 -2 3 3 2 6 2*tft«*ftB8¥2 0 0 0 
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- 1 8 2 7 7 4*t&$g) KIBScSftT^ 

js-r * y *a#-r zmm* a □ v >{tmx$> ? x t> ± 

tO 0 4 1] SSI'. ±B©1*W¥l 0-2 7 0 1 7 1 
#a$Stt>ftM 2001-102175 1 
1 - 2 3 3 2 6 2 *4i«^>1*BI 2000-182774 
■5f&f8 (*KS#S#f*liS 6 3 9 6 2 0 9 ««M*) ©S 

tt**-r (ust) nsrSfctteffl-rs©*) 

gUlC) *f 1 0 -2 7 0 1 7 1 *£*W>f*BI 2 

0 0 1 - 1 0 2 1 7 5CO^Sh*-tf>^«*0fM)KJPT 
(fiffitaa^SfiiiltbT) MUX. 

1 -2 3 3 2 6 2 ^iiffi^M 2000-182774 

2002-27365 6*WII»fclWBfcBUT*S. 
£©«£. (QNMIfl) KflM-*©tt r*© 

«sjt£;4fig«j *#e>©fcw-e«tt#?g£i 
it. 

[0 0 4 2] 4 -nft>&IM 

1 - 2 5 1 0 6 7 IS 2001-244079 

**»****m©tt*Hftfcito>&'r. X*Jl>¥-BSg 

<Dts.^-fc-)v&.\*$m?zzL£ifiX'%z>. set. a 

l**)«l/T, Jfe-JMSAltlxTfeJ:^. £© 
KJltt3 0 nmetTtfrSCJWff^K. 0. 5 
~3 0nm©ttH£"3"*©aW*U>. BUPa«3 0nm 

lC#ft-r*CtT, 4: fcttSttT 

(0 0 4 3] ^Sgttfl^* ok tl/ 
Ttt, tttcMBKtttir^. flJAti". £{tSg2ft, JUfcg 



22 



*. 3 7-y{kffl9^«©»l^k-&^ J f>DDQ (^->77- 

->*i7DD+/» , tnf (hU- vuyfr-xv; 

» . TCNQ (xh7->7y + /v/^» . 4F- 
TCNQ (f h77MD-f F7-/7; + ; 5?** 

Al«t>©*«fl:fc«fc****ttfl;a« (F-/t>Mfe 
©*;Ufc*tt. tift^licftl/TO. oi~i 

10 0©l6fflTS65©*W*LH. H-/1> h©Jt**<0. 

-£>?©$£***£<. lO^SriSASi:. K+OF 
©K«P»***«lllcttTT*©T!. F-fcT>^©3»*t> 
CO 0 4 4) £fc. fHSf^*S*»f£-rS«JS©ttW 

ram. 5ev«jbT*ntf, ns«?s*ttfl:6tt 



20 K»UT*-^aA?T«ft«**»»5. 
CO 0 4 5] 

%*.m<D®®m\z&-?%m, n$i%>km<DmmMiz&-r 
zmtm-mi&izLX'bSLKL. fi*o»ft5«fftA 

6£*©Wt8 E L ffCftffl £*iT£fc«7 SAJI^- 
30 [0 0 4 6] *»W©#*EL**©««l*Mtt. tt* 
-5. BS^-©7air^&^[i|fc^0jg-ri:^pi|t 

ct^. (g^sft*. c©«t5tt«^c. *»?Mf&a* 

#S 2001-15336 7^W«»t*t»T«3ei/fc 
-f >7-f >«»lK«mgB*ffiffl-r5 £ t \Z J; 0 fig&Pf 

p B i?£^«icSiHib. *»-3#««»©ttfflja*tiriBa:*» 

40 ifO 1 0 OXCffi^W-SdiAfC**. 

[0 0 4 7] tfc. *5BW©#*EL*^**J«-r* 3 (r 

x&mmt®%vmmmmzmtz®£\t> mm^m 

tcioT. «*W?©fl:*«*»6©IIUM5©WHT?) 
{fc*«»a**>6»41'tifclil*©Bt*»»l«*ft* £ ttf 

50 LT®j8ttft£^5rf*«£te. 7D-trX + tr%4f4 
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^n*^- y/-v<&ia©fc©cSlfT-fcS. 

h5txny^*« «*«2 0 0 1 - 1 4 2 
6 7 2*MHHHI) *. *W«««M<«* C 

[0 0 481 *fc. WR±CJ«*h*^®«*' J 

^©^tttWttftM*** 1 " «*»*»©****» 

a *Ci:o-Cl«T*-t*»-C#* «*«2 0 0 1 -1 
5 3 3 6 7 • 

[0 0 4 9] *fc. **W©*«EL**tt. <**©« 

■frsjtRWtai-eo**"** 1 ^ i /4«ft©« 

Sfgcfg (AX (2n-l) /4. fc«t. n-1. 2. 
3 ) ■ r fcft|»fc»feK»»©WHM»*»* :: ** ! 

«ttB*6*RWMMET?»*«W tt * 1 / »■ 

[0 0 5 01 b*U W1#PB2 0 0 

1 - 1 0 2 1 7 6*&«e*^- *RWMIfc«f* 

<« t *t^nTTW»** ! «c«to. few 

fc. n#«ctt. wt ; FttXlo«*IW«'i/4** 

©BSffgcfc U* (2 n-1) /4. fc«b ; ■ 1 * 
2 3 ) cRS snT^Tnft*«**<a*t. 8 

(2n) /4, &£U n-1. 2. 3 ) 



loo 5il *fc»c :oi^ft**5K'** 4W 

***jH-e*fcv******- **< **•«©*« 
ait*. 

20 [oo5 2] **. TB#m#ic*i^f pc. *m 

tt>4#a©-OTf*S*e.. *©»^t»#583t3.-yh 
[0 0 5 3] 

*». ttftfcft*. ^SR^56^S©««C 

©^a*©*i**iw©«* tt **** c * W6n 

8 0 0 0 (ULVAC (H*«tt*a) S> ***\* 
(Tencor)ttBPl 0*»aR*»*» lifc - * 

y-X*-*2 4 0 0, hy3>BM-8»Krf*«ffl 
b/ , ^©iTOSHIS. AlSPMIfcl/t. *8S* 

40 BE±#l»*©W*Rtf«**** Ji[bfc - 

[0 0 5 4] («*©*«EL**©«*«- 
«l±Ctt, SWBMlWfcLT, ->-H^t2 0Q 

/□©i to «>**A-i-ram 

50 ^>^»*W«/^->K=i-«^*« 
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1 o© (a) #n) . *o±ic, Gm<foi$.mm&m-?z 

2 40 (01 0© (b) ) ZfrLT*-)imm&ZGt 
5a-NPD5l0-tor r "FT 2 A/g>©^Sfi§g 
T7 OOAOWSClfcBILT. *-JH8i&Ji6£Jg/&U 
fc. WE*-JHaioii:. 5i?ftll7 <bLTT 
BSC: 

[ft 7] 



26 




ft: (KT. Al qtmttZZtW&Z) t. 
MMT**5^-7U >R»# (S5n a a£ : C 5 4 5 T 

(KODAKttS) ) £. MtWliiWi 
*ttt««t5K:#*©**3iflE«««EUT4 0 0 A©£ 
SttjfcBSLfc. *C ttBKXJI 7 o±C. &JB (C 
s) **F-br>^*tlfcS^aAS8tLT, TE5£: 20 

[ft 8] 




T^^n-SA'v^yn'f >t^S-tr->^A (Cs) fc* 
JUtTl : 1 £&5<fc5fc&4©&3tj£«£HgUT2 

0 OAOJMKjfcglUfc. &««ffi5£UT&« 
MM7X^4 1 C01O© (c) *JR) £tf-LT 30 
A 1 *M%i&mi 0A/&T1 0 0 0A©JP£f:i3&#L 
fc. COl8KJ:t>Tffi3ttiB«Ja, IKO. 2cm. « 

0. 2cm©EJf«i45 (010© (d) #88] . 
#£ttfc5it7Z>§87fcX'^ hJP£0 1 6 C*T. 
«ELJlHPC*tvc. I TOtl&Sm® 

T&-5A 1 tOWl:. e«ttESaU0b-C. ISftl (A 

1 q : C 5 4 5 T©#sSi*JI) *»5©ftfi3»fc©IH*te 
ZmfeVtz. 02 1, 02 2Rtf02 3W^n 7 h 

^-n-en, (««P0U) ©«s (cd/m 

') -*E (V) fctt. (mA/cm') -«E 40 

(V) fttt, ftftft* (cd/A) (mA/ 

cm') £it^77f$5. dfflff©^! 

&«E«2. 2Vfftofc. 
[0 0 5 5] IW2 <fc*©#«EL 

*©#$ E L gfSIWI 1 <!: B* tTBO J: 3 1' L-T 

T. ->-hffitfi2 0 Q/O© I TO (-f A • T1* 

3-hShTl»5 (01 0© (a) #BS] . -5-©±lC# 50 



mvttfc.mm&m-?*? 4 o (010© (b) 3 s-^ux 

^-^^iittSWTS^tfD-NPB&l C'torr 
TT. 2A/»O*»a*T8 0 0AOJPSC)sSitL 

1©±C, 1 0 tLTTESC : 

[ft 9] 




T-^Sn-SXtfn-DPVB i 2A/S>©s&if&* 
TMOOAcjpSfcdMLfc. HMESHfcE 1 0 © 

tit. nv^-fu-i >t&M±z>"}i* (Cs) 

tfcT-l : 1 t1t&£.5\Z&*<Dm%mm&m&lsT2 0 
0A©jP£ICfiSI8ILfc. &S««5tl,Tl£ffifilc 
&ffl&Kv**4 1 (010© (c) ^LTA 

1 1 0A/#tl 0 0 0A©S$^ifLfc„ 

£©IgCJ:oT583fc®i£tt«0. 2 cm. $0. 2 c 
mOiEISMttttLZ (01 0© (d) #BS) . #<=>nfc 
(aS*«2) om^tT,^ Ml>£01 7<D&mzm 
Ltz. C©tiEL|ffl:«W. ilSIt^S I T 
0<!:|$®«<IT&SA 1 tOMC. *gft«E*WJDb 
T. ^IlO (Xtfn-DPVB i) *»6©*ft»* 
©H#tt£S!l£Lfc. 02 4, 0 2 5Ktf0 2 6*©0 
7ayh\t. ZtlZtl* (»*«9J2) ©»g 

(cd/m 1 ) -^EE (V) mmmm (mA/c 
m') -«JE (V) fttt, (cd/A) -ttfc 

&g (mA/cm 1 ) S^-r^7 7t?*i>. C©^© 

[0056] mmm3 el 

AOffaEL^SISiptWl £H*fcTE©.fc5lcL-T 

T. h»K2 0Q/DOITO (-f >v">A • Ti* 

3-h*nTV»4 (010© (a) #10 . -t©±fc* 
^f3fiE^ffl^)STXi7 4 0 (01 0© (b) ] Sr^bT 
*-;Hfc3Stt*#r*o-NPD* 1 0-6 t o r rT 

©±c. asjti 1 3 1 lta iqt. #6$e^tt^e* 

■C*5DCJTB (KODAKttK) £. d©M^fi^ 

^iaa%©jg«t/ t £5 t kpic#*©^*as$^EL 

T4 0 0A©JP£tCEfc&L*:. WBfgJtll 3± 

UT. Ay^yn'f Vt&B-trv^A (Cs) St^lt 
"PI: 1 i/j:5«te>lr&>!r©^if3gS*ilSLT2 0 0 



( 15 ) 



200 3-272860 



27 



28 



ffl ^g^4 1 (01O©(c)#!i) ^UTAl 
1 0 A/#T 1 0 0 0 AOWS*»^fc. - 
©X8«C«tt>Tf6*««l4«0. 2 cm. $0. 2cm 
©3E*»«tft* [010© (d) #R) . #6*Xfc* 

^ (SW3) w^x^hMinci^ 

tmmn®-z&z>A i t©p B it-. KSMffifcamnb-c. 

3Sftg (A 1 q : DC J TBfflftlSD *»6©*ft* 
3tO«»tt*»*bfc. H2 4. H2 5RtfB2 6fO 10 

+ ^ n . ; Hi *n*n, c©** (**«3) ©ws 

(cd/m : ) -«E (V) fctt. mSSSffi (mA/c 
m') -«E (V) #tt. *«ta$ (cd/A) -«Sf 
&g (mA/cm 1 ) *wi-^57-T?*«. £©3??© 

[0 0 5 7] gftfll («^f6il* 5 V«O i (5KftA 
Bjfi-T*. *«MHfcP5WW^ (HI 0O (a) ) 

e*Lfc»f«/t^->C3-h*n-c^6 1 to±(cw 20 
iMlffl^^^o (Hioo (b) ) 

PD£600A. Alq:C545T=100 : 1 ©S 
^4 0 OA. Ay?7-^>iW->W (Cs) © 

gH-^^I©±Ct«M4-ltlt. V.O. 
(SgHbA^^A) «. ««g2A/#T*10 0A 

4 0 (01 0© (b) ] fc^LTfiEBIUfc. * 
C, 4° [010© (b) ) © 30 

St. ilSE©ie*%5-*tt0jIbTf23fe3.--yh3 
-2*flWUfc. a-NPD£6 0 0A. A 

lq :C54 5T=10 0 : 1 (ftfttt) ©1*4 0 0 

A. >vjv-fu< yt&M-ti'QJ* (Cs) ©S-&1* 
2 0 0AOPSC. NI^KUfc. ft«*«5 
tUTlMiJWIUi**^^* 4 1 (010© (O ) * 

^i, ai zm*m i o A/f»r iooo A©JP2 
c*«u (0io© (d) ) e*bfc/t*->«*-r 

0 2cm. *0. 2cmClCT«i^fc- 40 
»ELJlffl:*V>T. »ffi«ffi-C»SITOi:»g*ffi 
•C**A 1 tOWfc. S85«E*Eni0L,T. *%■ (A 

1 q :C 5 4 5T©**»Ji> *»6©*ft**0*»* 
ftHjeUfc. 02 1. 0 2 2R^0 2 3^©D^D-yh 

tt^-n^n. c©*^ (cd/ 

m*) -*E (V) *tt, m^SSR (mA/cm") -« 
E (V) *H4. (cd/A) -*8S££ (mA 

/cm') SSt?77tfe5. c©3i?©£ftBS&« 
E«4 »»||10«^0*J:5iJ2«0 



r3 TttW£ftT2fi#ffi1 _ *£©#«ELJg : ftt. 
«l©*«EL*FfcJt'<T, iWCO. 
B?ft*) **• 2 fgifi fl-t^- -©^ 

emm) «. 5*ft^^f a (v,o.) 

(V,Or + a-NPD'l <h#X.e»n. 5«ft^ 
(V.Os) litt-NPDlfflWft^i 

B 1 6 CWITiR-r. MHfeW*"*^ * 

tp^q i ©x^7 h*fcK«-*bfc#. HM>* 

oo»*3.=:y h©t*l. ftfflCJSllb&SS* 3 — "f •* 3 

[0 0 5 83 HSS0I2 (WWJS** 1 ***®**^* 
£©*J&0IT-«. B14fc*T«i«W**'*'**** 
(010© (a) ) 

■CV>*ITO±K*WIW«WH*«^^ 40 C01O 
© (b) ) fcrt-bT. Bft:i-*yh3-l£fi£&bfc. 

O-NPDS7 0 0A. (Alq:C545 
T=l 00 : 1) ©!£4 0 0A. *V$r7n-f >t& 

m-tfoi* (cs) ©a*i*2ooA©jp*c«** 

4-l<tbT. TfBS: 



[ft: io] f 

TigS its 4 F - T C N Q 1 A/»"C 2 0 A 

OJMCfcllUfc. 2-TNATA (/OF- 

ft^SJ) $p£R5fSlA/&tr5 0A©^$tcsKKb 

fc. c©m^%4* ; fo : t^^ ffl ^ 8 ' 7Xj7 4 0 C@ 

10© (b) ) fctf-UTfifclRLfc. 

^1-7X^4 0 (010© (b) ) ©SS« h((^©IS 

•Tttb*. a-NPD*7 0 0A. (A 1 q : C 5 4 5 
7=1 00 : 1 ) ©1*4 0 OA. Mfi-fwOt* 
«-tv^A (Cs) ©«^i*2ooAowac. ■* 

^4 1 [010© (c) ) *ttl/T. A 1 
10A/&fl000AOfSCli^ (010© 

(d) ) cSLfc/l^-V******^ 1 -**** 
fc. gl8lCioT5gJt1S«««0. 2cm. i0. 2 
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29 



30 



cm<DJEj5M#.tLtz. COtaiELllfKiHT. M 

<ssst*-5 i Totmmmw.T~$>z>A i £©wc. a 

SftSJEftEPirabT. 8%1 (A 1 q : C 5 4 5T©ftI 
*■) *»S©»fc$8JI£©IM*ttft»6bfc. H2 1. H 
2 2Rtf02 3 4>©+7*n>.y Mi-ttl-fn. C©*^ 

(HJS0J2) ©Jig (cd/m') (V) »tt, 

«fit£g. (mA/cm 1 ) -«E (V) »tt. «fit$^ 

(cd/A) (mA/cra'1 i^ifyy 

cm? (JUM2) tt. Mifi©;KxSfl:^ 

*T**4F-TCNQt*-;HH2ltt7U-JP7S> 10 
^fTS5 2 - T N A T AOW#»»^PM , r*?WW6« 
#ftJgfi£LTt»5«!:#;Len5©-£ (4F-TCNQ" 
+ 2-TNATA') . 4F-TCNQIt2-TNA 
TAHOJHB«»«*«tlitLT«iBLT^«. 
:«D*fT?tt»*=3 0cd/m' <««t£«=0. 1 
2mA/ cm') gg*>S|fc<<r C«iRja*^T^oTU 
^ofcTii, 0. ImA/cm'iSPiTWi 

HTi&ntf, fiS!W?2 5. 6cd/A&fr>3. 

IB&*a**&*U #8tl©*T&mffifS£lf©)gfiE#*J 20 

[0 0 5 9] *JS^3 <2«©»3fc:i=v hOJS^X^ 

£ h;wsv»KJI&*JlMP©fMWI> 

zwmmwT'it, 0 1 5 K*-r«ii*iiB£:rrs*»fi 

1±K«. Hffi«^«S2tUT, ->-hfita2 0Q/ 

□© I to « • fffcfl:*. Ji8!?aBx/t 
o© (a) »jh) . *©±*»s, mmmztrnvmrnx- 

*ffi^fi£Mffl^JBTX^4 0 (010© (b) ) ft#U 30 
T*-;Mt£tt£#-r-5ffli3©Xfcra-NPB (COV 
IONttS) SlO-torrTT. 2A/#©^jg 
KT8 0 0A©»SCfi£KUT, «3fci= h 3 - 1 © 

fc. 5!5trL-.y h 3 - l©#fe^7tH<hLTmriB©Xfc: 
D-DPVBi (COVIONttiS) ft. 2A/^©j& 
*aflnM0 0A©JPSfcri«U *6IC. /t7*7*n 
-f >,fc&JHlS"}A (Cs) ©il^lft 2 0 0 A ©/IS 
KfifcffiiLfc. tHi;<, «1«f8£Jl4- 

ltUT. V,O s (5SNKAtyfA) ft, f£Raft2 40 
A/#T1 0 0A©Jf SKl&ffitLfc. C©«ffi8£Jlt> 
#*#HSWH4*TX*4 0 [010© (b) ) ZfrL 
T«bfc. ftjttany h 3 - 2 ©*-;H8i£B 

£LT. g*P09.3 B-NPDS7 0 0A©JP£ 

fclffcfllU #fl«XIiUAIqt. #£36 

#&#SifST$>-5DC J TB (KODAK&S3) ft. £ 
1 MX ©SS t & 5 ± 5 C# * ©?&£» 
*ftl«l,T4 0 OAojPSloSBtbfc. *«P 
{aj<fc^t;</\'V£7*D<><fc&)g1::>9A (Cs) ©21 

£®ft2 o o Acorns \zi$.mviz. a»tz, ^smss 50 



tLTfe®&.mm&m-?7.>7 4 1 (010© ( C > # 
fig] sfl-LT. a 1 zmmmg. 1 0 a/b>t 1 0 0 0 a 

vmZmMLtz. COXSCJ:-3T*Jt(i«»4«0. 2 
cm. 80. 2cmfflIMtti&S (010© (d) 
#S£) . M«3T»&nfc**EL**©«*Z'<* 

T. I TOiWIMT**A'l <h©f B 1 

K.-fiMEftWiDLfctCS. 2t3©383fc«*>6©« 

ft. *fififi*3t (tf>^fe^^) *«i^tit. *§^n 
fc*^ (03 9 (b) ) ®»%ttne»-r?x*H3 9 

(a) fcjj**-. S?©fg#ttftjf8£Lfc. 02 4. 02 
5Rtf02 6«P©D7 , D S ' Mi-tn^en, ^©^ (g 

3) ©»S (cd/m 1 ) -€JE (V) 4#tt. 
ff« (mA/cm') -mm (V) »tt. (c 
d/A) (mA/cm') ftJiH*if 

5. ^©^©SgftWa&WEEfcU. 8VT$.oito OS 
0. SSm©*? (2. 6 V) <>:S¥«SJ3©^ 

(2. 2V) ©SHfcPM&WBECftifcoTH*. 
d©^ (*JS«aJ 3 ) ©»^fcSIJS«311 fcHttC. 5& 

{^at-s^a (v,o.) t*-;matt»?Tr**7U 

-;i/75>fcfctt. o-NPDiO^MTitftJlTcE 
«CJ:SMfMWW***£rtL"0»3 (V,0,- + o- 
NPD') £#*.5tl. 58ftAtyfA (V.O.) 1 

[0 0 6 0] f«g0i|4 (3«©*3ta=y *» 

ftgjfib-rsn^) 

c©*««TJ4, 01 8ic^-r«««iift*-rs*^^ 

©*«EL ««$3ftffl«LT, *n 

•?n©««ics*«sj i tmcm&x\ (010© 

(a) ) iZTfiLtcffifeKf-WZZi-hZtlT^Zn 
O±CW«fc*IUB*Rv;**4 0 [010© (b) ] 

O-NPDS7 0 0A, Alq:C545T=100: 
1©!£6 0 0A, ;tV^7*D-f >t*H-fe5">A (C 
s) ©g&!£l 0 OArojP^I-)®^. 3«©a«f'fiK 
mt-fc. *C. WB*«H-lf>i'l©±CfHW8*B 
4-ltUT. V,O s (5K<kA*T-yCA) ft, fig^ii 
a 2 A/g>T-3 0 0 A©JP$tri!Bllxfc. ^©«#^^ 
«t>*«*JMUIftll7X»4 0 (010© (b) ) ft 

(01 0© (b) j ©**. mftoxmzbo-mmt) 

IUT«taz? h 3 - 2 . 58Jta=y h 3 - 3 ft«B^ 
*63lERIt««i*T©3t*ttlliP©«ji*ft«JlWrB 
©KiPft3 0 0A, 5 0 0A. 7 0 0 A<D3mm\Zt>V 

TK3««©ai«ic)«BtuT^#. Aft«Kj*«#-r« 

3««©5g^ftf^lSLT. Ifttfttfc&Lfc. f*JbS, 
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31 



3*©«Efc*n«l«-NPD*3 0 0A. 500 
A 7 0 0A. AlQ :C5 4 5T=100 : 1 («« 

jt) rol^eooA. M97a>(>t L 

(Cs) ©ftaB*lOOA©**CB*l«l^ 51 

LT. V,O s (5«fc'«-3>fA> *• B£fK^2 A/ 
»T3 0 0A©JMfc*Bl'fc' *tTfe5-KW«7 
D««!IIlft. nfcto*. «-NPD^300 
A 5 0 0A. 7 0 0A, AlQ :C545T=10 
o'- 1 ««t) ©1*6 0 0 A. /W*7n-f>fc* 10 
B*5">A (Cs) ©B*lS10 0A©*afcB*« 

(c) ] Al**«aflE10A/»1?l0 0 

0A©JMK»*l" (010© (d) ) 
gg^tiStO. 2cm.«0. 2cm©E»«tfto 

a i tome. mni£zmavx> 

««l(Ala:C54 5TO**M)^Oltft* 20 
*Oll»tt*liStfc. B2 7. B2 8WW2 9*© 

*rT**7©»« (cd/m 1 ) -BE (V) *tt. « 
^ (mA/cmM -BE (V) #14. B««* 
(cd/A) -mSit£g OnA/cm') *^t?7 7 
■C**. 02 91C*£*l.5S9. Bfe*3BB©B»* 

;r*-**n*ft©*7©BBa* (cd/A) 

HfcO. **a=*h3-2. 3-3©*-*BBBII 
*flf 7 o 0 A©t>©»«*4 8 c d/ASffl**B»;d 
m v^ntc-l5. Wta=^3"2. 3-3©*- 30 
;Ha£!BUP*<3 0 0A. 5 0 0 A©t>©«l 8 c d/ 
A 2 8c d/A8K©Bb*#&n**^fc' 
-V h 3 - 2 3-3 ©*-*BBBBW* 7 0 0 A© 
**tt. #«i*a=yh3fc0*i6cd/A (48 
Cd/A ^ 3) cffl^UTisO. £T© (3(1©) 

RBUPtH»r*«*Ufc*>©> *£T 1/4 •*«>*» 
R«|. *&toti. MW©B*ttAlBBKifi»**S 
1/4 «ft, 3/4&S. 5/4**Cftt> 

4) W3aa©^©^X^^b^®l9l-^- 

(**«4) +i?#6nfc*^©i*J-e. ft 

«««KfMI (4 8 cd/A) **r*«?0**^2 
?h Mt BBMl©** > * 

KM 1(0*7- ©«****»** 
t©tfcR©fc*. 01 6i:fea?Sft"Clr>4 
[0 0 6 11 » 5 UB©**^^®**** 

50 

03) 



lOV.O. (Bi^tyfA) **l/t«BUfc#. 

i«sT©**«KB©»B*fr*a ,H1 " BW " c * -ta 

mz%%3--v h 3 - 2 © a - N P D*6«*S*l** 
-;P«iiil©ttJf^3 0 0A. 5 0 OA. 7 0 0A©3 

aafcfcttT«3a«©B«c*M* l ' T * nfcs&J** 

@3 0. H3 1fttfB3 2«f©Ck +. CtfnyUi* 

n*n. c©3SS©&»**r*"** :f:,DW * (cd/ 

m') -BE (V) »tt. BBBB (mA/cm 1 ) -B 
E (V) *tt. B»»* (cd/A) -BBBK (mA 
/cm 1 ) S*T*7 *fc. ***« <*« 

MS) ©3Sg©*7©fS*X^Wl^0 2OtC* 

r. @3 2^$n^»iio. jwt*3«ioiw**t- 
j5**i*ft©»*©Baa» (cd/A) «**<JWt 

0 aaa - y h 3 - 2 ©♦-.MMUiBB* 1 7 0 0 A 
©*©«> S&8 c d/A*W««WWWI5*ifc 
583ta--v h3-2©*-*B£B«B#3 0 0 
A 5 0 0A©fc©«6. 5 cd/A. 4cd/Ag« 
(0|l*ll5h4*^ »*a=*h3-2®*-* 
i8IIW««7 0 0AO«Ttt. Wfi3S**ro"C**X 
en -DP VB i A 1 

#l/4»ft©B3«fcfcoTlr»* <«afc**ifc) M 

[0 0 6 2)*ISM6 (B*»*B©B«Bfc»-r*B 
#B**2 0 71M2 2IC|B«© rt©»E«4*U "C 

* (a) t 0>) A«a^**lT^**7-) 

04 ic»-r«*iia**-«*****®*« EL * T * 

BBT«. **MltH^«B^ (Bl 00(a) 3 

I«8«?40 ( H 10©(b))**b 
x h3-l**Bl'fc. o-N 

PD6600A, AlQ :C545T=100 : 1 ©S 

t7 0 0A©JPSCBC*Btfc. r*©»EiS 




LlQtBBI - *-^**) ioA©P$t"« 
bT. **CBB5E*Bt^Al«B«aKlA/» 
UlSAOBSCBBb. r*©»E«ft*BJ *»* 
ur- *r wis rt©»E«ft*Bj c±c«W* 



( 
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V, Os (SWtitrti-Wk) ta-N 
PD©g£l (=t)Vitm ; V,O s : o-NPD=4 : 
1) ft. Jj£ISi$g2 A/#T*2 0 0 AWJPSlCfiEIKL 
it. £©«|i^£l*>*&tll£Kffl&JS7;**4 0 (B 

0 (010© (b) ] ©£$, W^OXS 
ftt>"5-flEII0fiUT«3tt3.=y h 3 - 2 ftfiSKLfc. 
T&fc^, a-NPDft600A. Al q :C5 4 5T 
= 10 0:1 (Mifc) OSS 7 0 OA. L i qftlO 

^Klffl*IVX?4 1 [010© (c) ) Sr^L 
T. A 1 £&*a«l 0 A/8>T1 0 0 0 A©J?£C:^ 
5fU [01 0© (d) ) CSUfcM^->S#T5 ; & 
ffiELS??£#fc. KISK:J:oT58***I4IKO. 2 
cm, 810. 2 cm©iE^«t&ofc. C©W«IEL 

A 1 iflDlHC. a««E*W»UT, fSftH (Ala: 
C 5 4 5TOftIti) *»6©»fi»*©IM»tt*il« 
Lfc. 04 2. 04 3. 04 4R^i4 5tO#^n7 
Mi-eft^*!. C©^ (HJ60iJ6) ©Wft (cd/m 
') -*E (V) «Ht. mtft&g (mA/cirf) -«E 

cv) mm* u&/a) -nm.met (mA/ 

cm*) «H4, fttf. (lm/W) -»* (c 

d/m l ) ttt^ty77T?*5. £fcifc&©fc«>. 
«6*l!«JS**-r SltWaJ^ (I TO/a-NPD. 6 

0 0 A/A 1 q : C 5 4 5T= 1 0 0 : 1. 7 0 0 A/ 
Liq. 1 0A/A1) SffJSUH4 2 75SH4 5«fK: 

itc«koTtt^enr2 z> z. <v&m e l 

^^) 2»i5<lc*£<iS]±Ut. d©3t? 

(V.Os) fc*-;i/l»2ltt*HP"C* 47 >J -JP7 5 >{fc 
o-NPDtO^WirBMt«7nEl6fcJ:*«1llf 
»ft«#3i«ftJ«UT^* (V.Or + o-NPD') 

5mitrt*i?0& (V, O s ) ta-NPD©jg 

0© (1) ) *»7^*'J*M (±E*KflTttL i) -f 
:*>ft£tm«&JR^#:©*a>£^3ftT^4*<. /X 
yjr^n-f >*A l a«©«^»attfl:^*tK#«* 
K8#i©jg£in?£t>T ! &«fc< (±I5#M 2 0 0 0 - 

1 8 2 7 7 4*£«H*H) . tt*V*JURtt£&A<*Cfr> 
SJITa&tttfJ:^. ^©«^-€-©»R)Ctt. 
T^* 'J *flMfc«-«»*«ffl Ufc i: * %> . 
jfB^ttTfcO (#!ilHt:J. En do. T. Mat 
sumoto. and J. Kido, Jpn. J. A 
ppl. Phys. Vol. 41 (2002) pp. L 
800-L803) . f&fcSffttELSTOlftfflCttT 
•Sfc^BAJIICffifflSnTH*©-?, ±IB*SS^Ji^ 
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[0 0 6 3] ##t*J («ffifg£!^©lti£fci (0 • c 
m) ©H£) 

JtJgtft (Q • cm) ©ilS&te, ttNe«©JtfiSt©tt 
(U>v) lC<toT2aS©*»T-S!l«Ufc. fgl©«3 

4*ttT?. »»^©^*i s im*«®T»JtLfc^SI 
(0 3 3 Rtf 0 3 4 iC^T-tt > H -f y ^*Kft©tt»ttl* 

T»jg*ffv». suborns (v) humsfim 
io si©kjs (cm) (•Dt.on&mvB.m *»s»sn*« 

«E (V/cnO t. SSS«8it (A) fc*«a**ft4* 
«©»fBQ (cm 1 ) i*»&#£ft**««* (A/c 
m') £©Jt ( (V/cm) / (A/cm') = (Q • c 
m) ) j^&JUHLfc. d©*S»fcfflH*U->H-f »f 
*awtt«ttfMfiJB*^ tt* TIH©*ftTf^Mf « H t 
ifiUZZ. 03 3«. it^tffflSfflSt^roTBH. 0 3 
4«^©»f@0Ta&S. A#tttctt£IKff. S^Jtf^ 
SCB10 (b) Oft&ffl 
LT2mmiOITOtI16±l: (i&CiO 2 mm 
20 fi©A 1 ««J:fc> *att!MMMK£JIJBS'* 

*ft*UTtt«)£«l 8*0fa©IW!lK:a*«t5C3i» 
L, «^CRi;< 2mmffi©7;i/5- l >A*gl 7*1 

Toigi 6 te«-r*±5*c«BtUT. itmammm 

fc^ftffBUfc. HI 2 ©Ifl^ftli. JtlfcWJfcJg#i©/h3 
WMlfc»LT*3£Sft4*ire. Mg«fi§©it»ta 
ffffifflJK^ftflJ^TSljrrs. -Tttto-B, 03 5R^0 

3 6lC*Ufc«k5(C. Sffil 9 ±©|53-¥M±('? ; i6ll 
S2 0. ^S2 l &&«tatJ)r£BH (L cm) R5 

30 «2 2©^»»IKSRlf^©PBnit@ (W cm) SWTS 
XiJ7»ffiffl*B^^^**LT. RfS©MJl (t c 

m) s^-rs. jios^ensiiE (v/cm) 
a, RijnmjE (v) zmmramm <l cm) t-i^ut 

IWlSn, llSitSS (A/ cm') «miO«fflt (A) ft 
****«En*«*©WrBia (u«i&OTx t c 
m') TBtLTJWJSn*. i©*lcUT#6nfcll3&» 

(Q • cm) ftgfUbfc. 

[0 0 6 4] ■ 3 7 £J£aftt©N£tt*tti«-r. «S!I£ 

40 ^©asii. i to mmnmm) . v,o s (*5g?g 

\zmzn$!%±m) . V,O s ta-NPD©«^»ll 
(V.O, : a-NPD=4 : 1. 1:1. 1 : 2©3ft 
McreMt) (*»WC*Jt*««f5841) . V.O.t 
2-TNATA©W^»K (V.O, : 2 -TNAT A = 

4 : 1 (t;H±) . *«^lCt3itSIH , lf%^H) . a- 
NPD. C s iMVi?7 , n-f >©^fi*K (Cs : A'V 
^y a ^>=l : i (JEjut) . Mi-yh'FWtf 
BAH) ). Alq, I TO. V, 
O,to-NPD(D*««, aZ/V,O i i2-TNA 

50 TA©*^»K«, M®«iS©lt}atai¥ffiffl^^TS!l£ 
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AU.lt t>F^yfl£^»« ffl 

C ) r-rsfc*. *»ii«)t««tiffl^**' v 

Ai»<»*^±T. 1 0 0 0A©**©«-NPD 
^yV^^VXm^tc. ^ V,0.«V»T 

ttCJ:6-mPI-«>*««* , » sn * Ilfc ** IRl '* : " l ° 

_ 0 _ i TO 4. 6X1 0 _4 Q • cm 
-#- V,O s ?• 2X10'Q • cm 
-A- (V.O. : «-NPD = 4 : 1) 
2. OX 1 O'Q • cm ^^p* 
_<>_ (v.O, : «-NPD=l : 1) 
3 6X10'Q-cm 

_ + - (V,O i: a-NPD=l:2)ffl*» 
2. 9X10'Q-cm 

_ Q _ (V)0s . 2 _ XNATA =4 : 1) ©**« 20 
K 5. 8 X 1 0 1 Q • cm 

-A- ITO/V.O./A1 2. SXIO'G 

-▼- ITO/a-NPD/Al 1. 5X10 
Q • cm 

-■- ITO/ViOs : a-NPD (50A) /a - 
NPD (1 0 0 OA) /V, 

0» : a-NPD (50A) /A 1 8. 0X10 Q 

lx- A1/A1Q./A1 6XlO"Q-c 

™|- ITO/Cs : ;XV^^O-f>/Al 2X1 
0 5 Q • cm 

*r,l:lfcJfitt«0j(**H4 0O^?7Cwbfc. -ffll 

rssnsao. ***©«***■«• mm<o®* 

««ff«*i©jt»tts***©*«*H*" e * fl:!S * 
[0 0 6 5] *nmw»x±.mK*»****^ 

[**©&* a±RWtfci5C *5E9?©*«EL 50 



*m ««Hc**©8**=y l **** ,Mttt<Dm 

«»©3i#:x=5/ h»t«WH8*" ,0 *«* ,t ** :c,J 
[04] *»W<0JlffC»*t««*««« MI * B * 0 

«ra»«*©***« ffiatt * c * H '* m:il * t '*~ 
[0 5 ] 7 u -*r 5 yK&m 1 5 ka:/^-> * 

[06] 2-TNATAi:4F-TCNQ<0#IU»tf 

[0 7] «-NPDt7«fl:u=^o*a«R tffi ^ 

[08] #?|$©W«EL**©«li*iS£**l&*tf 
[09] (WitWUfttlEUffoMIM* 

[010] (a) ttaaWMS^-l^*** 7 * 
s ^^0t?»O. (b) HtfaWUM***** 

©**t*fHTf*0. (d) li**©*****""* 

[01 1] »lp«|2"Cff«bfc*»EL» : PO«l«a 

[012] J|IHI3-Cff«tfc*«EL«TO«l«* 

[013] *»mTr#«bfcW« EL «*©«■«* 
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[014] j**W 2 Tf*BUfc#« EL 

&*-rB&*»rffi0-c;&s. 

[01 5] «*«3TfP«Ufc*«EL«^0«««ifi 

[016] *JS0iJ 1 S.LP*JS0iJ 4 T^Sf Ufc 

[017] S¥i 2 . S2g0iJ 3 &tf gffitt 3 Tft« Lfc 
tfSEL*?®**;*'** WI'BTC**. 
[018] *ttmTff»Lfc#«EL*^©*Ji*lit 

[019] #aS«4T?ff«Lfc3liao*?0*3tX'< 
7 h;PHT»4. 

[020] 5 TffBLfc 3 SSi©^©^*^ 

7 h;P0TS-5. 

[021] M 1 . 1 R^^SS^J 2 Tff « Lit 

[022] sipfli. *iS0!iis.y : *ss^J2T^iaLit 

[02 3] tfFfll. **«lRtf*lfi«2TrffJIL3t 20 

[02 4] »¥#J2. 3lfll«3Rtf*l(IW3TfPIILfc 
[02 5] S*P«SJ2. mmM3RZfmMM3-Vft&LlZ 
*. 

[026] »*P0J 2 . £901 3 RtfUJSfll 3 TfPtt L Jfc 
#«E L *^0*«E»*-««*flEf»tt*w-r ^ 5 7f 
fcS. 30 

[02 7] ^mTfeSLfc3«g©#$EL^?© 

[02 8] *K«4T?ff«Lfc3«BIOW«EL* ; PO 
[02 9] *M50!4TffJILfc3aao#«EL*^O 

[03 0] swswsTffabfcsaaw^rwEL*?® 

**-ttH*tt*w-ry57TNfc*. 
[03 1] ^Jg0*5TfeaLfc3«g<&W«EL3(i : pro 

««*fl^«fla*tt**-r2f7 7T*s. 40 

[032] **« 5 TfP« L fc 3 E L © 

[0 3 3] H-fy 9 t *JfiOttttttl l MSffl*TO s Fffl 
0T?*S. 

[0 3 4] +»-> H-f y^fltifiOtttettffffifflSR'FOtK® 
0T&S. 

[0 3 5] afc««jftOttttttff«ffl*?0¥iBHT* 
5. 

[03 6] St«*iSOttttttff«fflJlH t OWfffiBlT?* 
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[03 7] ##W7?WSLfctt»tttt*JHbt'*fc«>© 

[03 8] (a) 11 1112 0 0 1 - 2 2 58 4 7^ 

0, (b) tt, CO#«EL*^©*li«|jfi**'r«« 
0T&-5. 

[039] (a) 14. *»W©*lfiW3'Cfl«Lfc3'« 
EL*?©S83fc«16«*-r9*T?*D, (b) tl. CO 

[040] V,O ( £a-NPD0#3&gBI©fi-&Jt 

[04 1] £ffi«6CftSW«EL*^©«B*li8fcS 

•r»fffi0TSs„ 

[04 2] ^fcWefttW^SHififcfrrsttttJlPF© 

»g-^E^145r*-ry^7T*5o 
[04 3] *|(S«6Rt«JE*ffl«ia*#-r*tt«3lH 1 0 

mmmm - £ s^-r 9 5 7 t- * 5 . 

[044] SISS0iJ 6 ftt«£*ffi*«*#-ra JttMH 1 © 

[04 5] 3fe««6RtffiE*ffl«iS*#f*Jt«i*^© 
%3t^*-WS»tt**T^7 7T?*^. 
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2 S93R§ffi«<I 
3-1 Hi=7 h 
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1 0 %%m 
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1 2 *-;M*2UI 
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